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Micromac-1000 Total P & NH3
with µLFR hydraulics(2017)

New features:
× Teflon sealed hydraulics
× Lower reagents consumption enables longer 

unattended operation
× Smaller reagents volume -> internal reagents cooling 

for longer unattended operation



Trans National Action, Jerico-NEXT project
Easy On-Line microLFA

Fieldlong term test of
n.3 biparametricsequentialMicromac-1000
on-line analyzers:
1. NH3 (fluo) andPO4 (fluo)
2. NO2 andNO3+NO2
3. PO4 andSiO2

on boardof ColorFantasyFerrybox

Field test
supported by:



Nutrient instrumental configuration
for Ferryboxsystems

Micromac-1000 NH3 & PO4
× NH3 by OPA fluorimetric method, cal. range 0-100 µg/L as N,                          

MDL < 1.2 µg/L, measurement time (mt) 15 minutes

× PO4 by Rhodamine 6G + Molybdate fluor. method, cal. range 0-100 µg/L as P,             
MDL < 3.5 µg/L, mt= 21 min

Micromac-1000 MP2 NO2 & NOX
× NO2 by NED-SAA colorimetric method, range 0-50 µg/L as N, 

MDL < 0.4 µg/L, mt= 13 min 
× NO2 +NO3 by VCl3 red. and NED-SAA col. method, cal. range 0-350 µg/L as N, 

MDL < 2.5 µg/L, mt= 17 min

Micromac-1000 MP2 PO4 & SiO2
× PO4 by Molibdenumblue colorimetric method, cal. range 0-100 µg/L as P, 

MDL < 1.1 µg/L, mt= 15 min
× SiO2 by Meta-Molibdenumcol. method, cal. range 0-300 µg/L as SiO2,       

MDL < 3.5 µg/L = 21 min

MDL calculated as 3 * calculated stddev on 7 repetitions at 10% F.S.



µLoopFlow Reactorhydraulic
diagrams

NH3 & PO4 F PO4 & SiO2



Reagents consumption for each 
analysis

Parameter Reagent1/3 
(µL)

Reagent2/4
(µL)

DI water (mL)

NH3 70 70 25

PO4 fluo 140
70

140
70

25

NO2 70 70 10

NOX 140
280

140 10

PO4 70 70 25

SiO2 140
70

140
70

25



Ferryboxinstallation



ÅReagents and distilled water refilled approximately 
~1-2x per month

ÅData saved from Micromacs to FerryBox PC and 
correlated with GPS data + temperature and salinity

ÅData transferred via satellite internet to FTP server 
at NIVA

Å27 discrete nutrient samples collected                            
on 26-27 February and 8-10 April                           
2019 for lab analysis comparison

Ferryboxoperations



PO4 & SiO2 first collecteddata



NO2 trend repeatibility
alongconsecutive Kiel -> Oslo trips



Nutrients in relation to S and T

Feb 1 Feb 28 2019 
Kiel

Salinity

Oslo

Temperature (deg C)

10

15

20

25

30

2

3

4

5

6

7.4

20

55

148

2.7

1.0

0.4

Feb 1 Feb 28 2019 

Feb 1 Feb 25 2019 

Nitrate (ɛg N/L) Phosphate (ɛg N/L)

0

5

10

15

20

Feb 1 Feb 28 2019 

n=~800



0.6

1.0

2.7

7.4

Chl a fluorescence (raw)

Nutrients in relation to chl a
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